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OUR BOOKSHELF. 

Elliptic Integrals. By Prof. Harris Hancock. 

Pp. 104. (Mathematical Monographs, No. 18.) 

(New York: John Wiley and Sons, Inc. ; 

Condon: Chapman and Hall, Ltd., 1917. J 

Price 6s. net. 

Inspired by Sir G. Greenhill, to whom he makes 
due acknowledgment, Prof. Hancock has compiled 
a very useful monograph, compact, well arranged, 
and apparently accurate. Chap. i. is on elliptic 
integ-rals, properly so called, and their reduction 
to Legendre’s normal forms; it is illustrated by 
appropriate graphs. Chap. ii. is on the sn, cn, dn 
functions, and gives the period-pavement for each. 
Chap. iii. gives a well-arranged list of integrals 
involving elliptic functions. Chap. iv. is on com¬ 
putation, and follows Jacobi and Cayley in the 
main. It begins with Jacobi’s two-circle proof of 
the addition theorem, goes on to the Landen trans¬ 
formation, and then gives worked-out examples, 
using the descending scale of moduli ( k, k x , fe 2 , 

. . .) as Jacobi does. The algorithm of the arith- 
rrie 1:ioo-gcometric mean is explained and applied, 
and there is a particularly neat discussion (p. 79) 
of integrals of the second kind. There are three 
tables, all to five places: (i) Complete integrals 
K, E with k = sin 0°, and i° step for# 0 ; (ii) elliptic 
integrals F(fe,<£) with k as above, step 5 0 for 0° 
and i° for cf>°; (iii) elliptic integrals E(k,<f>) with 
k,<f> as for (ii). All these tables were reproduced 
from Levy’s “ Theorie des fonctions elliptiques 
they are well printed and properly spaced. 

It is unfortunate that restrictions of space pre¬ 
vented Prof. Hancock from giving any formulae 
relating to the first-stage functions f,' f \ It is 
true that in numerical applications we have to use 
a modulus k instead of two invariants, but in 
many parts of theory Weierstrass’s functions are 
the proper ones to use. G. B. M. 

Farm Forestry. By Prof. J. A. Ferguson. Pp. 
viii + 241. (New York: J. Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1916.) 
Price 6s, net. 

Scattered all over the United States, amidst 
the farm land, there are numerous small 
woods, which are in most cases remnants of the 
original virgin forest. These wood-lots, as they 
are called, are said to cover in the aggregate as 
many as 200,000,000 acres. Though, as a rule, 
poorly stocked with timber at present, the wood- 
lots are of great value to the rural population, as 
they provide cheaply the fuel, posts, fencing, and 
timber required on the farm. Under proper care 
and management their productive capacity is 
capable of great expansion, and it is estimated 
that all the timber necessary for the manifold 
industries of the United States might be grown 
on the wood-lots alone. Great efforts are now 
being made by the Department of Agriculture at 
Washington and by the agricultural experiment 
stations in each State to encourage the farmer to 
take a greater interest in his wood-lot. 

The importance of forestry as a subject of in¬ 
struction in agricultural colleges and in high 
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schools is now universally acknowledged. The 
present volume is a suitable text-book for agri¬ 
cultural students and for owners of small wood¬ 
lands, as it covers in a simple way the whole 
subject of farm forestry. It consists of a series 
of readable chapters on the economic value of 
the wood-lot and on the principles of sylviculture 
as applied to small woods. 

The Yearbook of the Universities of the Empire, 
1916 and 1917. Published for the Universities 
Bureau of the British Empire. Pp. xvi + 412. 
(London : Herbert Jhnkins, Ltd.) Price ps. 6 d. 
net. 

For reasons of economy the Yearbook was not 
published last year. Since the commencement of 
the war few changes have been made in the regu¬ 
lations of the universities, and the information 
regarding the conditions of admission, faculties,, 
degrees, scholarships, and publications of the 
various universities contained in the 1915 issue 
continue to be substantially correct and are not 
repeated here. In view of the fact that there are 
certain matters to which it is forbidden to refer, 
the part -which the universities have taken in 
national service of all kinds is not summarised in 
the Yearbook; this subject is postponed until the 
conclusion of hostilities. Three appendices added 
to the present volume give full particulars of the 
Beit fellowships, the scholarships awarded by the 
Royal Commissioners for the Exhibition of 1851, 
and the Rhodes scholarships. 

The Yearbook provides a very useful summary 
of university activities throughout the Empire. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Labyrinths in English Ghurches. 

As the author of “Amusements in Mathematics,” 
reviewed in Nature of December 20, says that he does 
not know of any instance of a labyrinth in an English 
church, it may be mentioned that one is represented 
in one of the bosses of the north-aisle of the nave of 
St. Mary Redcliffe, Bristol. The style is Somerset 
Perpendicular, the date probably about 1420. 

C. S. Taylor. 

Banwell Vicarage, December 21. 

An Optical Phenomenon. 

In physiological laboratories several routine experi¬ 
ments are in use for demonstrating phenomena of the 
kind described by Capt. C. J. P. Cave (Nature, De¬ 
cember 13, p. 284). These phenomena all support 
Hering’s theory of the reciprocal after-effects of stimu¬ 
lation (see W. H. R. Rivers in Schafer’s “Text-book 
of Physiology,” vol. ii., pp. 1146-47, especially fourth 
paragraph, p. 1147). The seat of illusion begins at the 
retina, but. (as hinted in my letter on p. 165, Novem¬ 
ber 1) involves all the intricate labyrinth of nerve 
tissue from the retina to the highest sensory and motor 
centres. 

The way in which the reciprocal after-effects operate 
in the cases under consideration cannot be fully dis- 
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cussed here, but I would make one suggestion. When 
the objects in a given visual field are moving in 
different directions, or some of them not moving, the 
eye usually fixes on one of the objects, regarding it as 
stationary and treating the others as moving. This 
requires both a muscular and a nervous effort, involv¬ 
ing the co-ordinating mechanism of the higher nerve- 
centres ; and when the stimulus ceases or changes, the 
reciprocal after-effects in these centres are apparently 
interpreted as opposite motion; a change of nerve- 
muscle co-ordination is necessary to accommodate the 
eye to a changed stimulus. Even very simple sensa¬ 
tions may involve complex nerve-muscle co-ordination. 

F. J. Allen. 

Cambridge, December 16. 

A TRAVELLER IN LAPLAND .* 

M R. HEDGES BUTLER is a specialist in un¬ 
usual modes of travel, and may well be 
proud of his pioneer work in systematic journeys 
through the 
air. Most 
visitors t o 
Lapland 
would select 
the long days 
of summer, 
when the heat 
may prove ex¬ 
cessive and 
the m o s - 
quitoes are 
*' a veritable 
plague.” Mr. 

Butler points 
out that the 
best time to 
start is about 
the end of 
March, and 
he gives pic¬ 
tures of Ki- 
runa railway 
station, and 
the romantic 
little platform 
at Polcirkel, 
piled about 
with snow. 

When he gets 
as far north 
as he can by 
the steamer or 
the Narvik railway, he casts aside all British pre¬ 
judices as to hours of meals and clothing; he dines 
and dresses like his Lapp companions, sleeps with 
them in a skin tent when there is no rest-house, 
and occasionally passes the night in a burrow' in 
the snow. His friendliness with the people 
smooths away the difficulties of journeys by the 
boat-like sledges or on skis, and he is always 
ready to emphasise his happiness rather than his 
discomfort. In reading his book, we. seem ad¬ 
mitted to the pleasure of his companionship. 

1 “Through Lapland with Skis and Reindeer, with Some Account of 
Ancient Lapland and the Murman Coast.’* By Frank Hedges Butler. 
Pp. xii+286. (London : T. Fisher Unwin, Ltd., 1917.) Price 12J. 6 d, net. 


Mr. Butler gives useful details of equipment, 
which remind us of the delightful “ Provision to 
catch the Whale fish in Russia,” published by 
Hakluyt under the date 1575. He sketches the 
history of the Lapps, and gives, in chap. vL, a 
valuable description of the Murman coast and its 
conditions down to the arrival of the railway at 
Alexandrovsk. We might reasonably expect, 
however, some reference to the political and com¬ 
mercial importance of this line, and to the singular 
revival for London, Hull, and Moscow of the six¬ 
teenth-century trading routes. The bibliography 
of Lapland in Appendix v. begins with Ste- 
phanius in 1629; but Englishmen would like some 
reminder of Willoughby’s last journals, and of 
the tragedy of “the Speransa, which wintred in 
Lappia ” in 1553. “ Kegor, Pechingo, and 

Cola ” are, moreover, discussed by William Bur- 
rough in 1576, and their names were then better 


Fig. i. — Bossekop on the Altenfjord, Norwegian Lapland. From “ Through Lapland.” 
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known to our merchants than they are at the pre¬ 
sent day. Mr. Bufler will do much to introduce 
this region again to general readers,- and we can 
only regret that they must turn elsewhere for the 
romance of our early Russian trade. Burrough uses 
the pleasant terms “ Lappians ” and “ Lappies ” 
for the people, and we commend these to Mr. 
Butler, who in one place gives us the odd plural 
11 fjeldlappers ” as a Norwegian term. 

A certain indifference to language, characteristic 
alike of British travellers and of soldiers at the 
Front, shows itself in Mr. Butler’s work. The 
Finnish spellings in the vocabulary on p. 48 are 
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